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· Answer all 5 questions on the paper provided and show your working  clearly.  Marks are given in brackets after each question and all questions are marked out of 20.
· The question paper consists of 6 pages including a Periodic Table and a    Data Sheet.
· Please check that you have them all.


QUESTION ONE

Purple crystals of hydrated cobalt chloride give a blue coloured solid, CoCl2, and gaseous water when heated strongly. Three different samples of cobalt chloride (X, Y and Z) were weighed before heating (at time = 0) and then each was heated for 30 minutes (Time period 1) in a crucible and cooled in a desiccator. This was repeated after heating for another 20 minutes (Time period 2) and then a further 20 minutes (Time period 3). The mass of each sample was recorded when the sample had been cooled to room temperature after heating and cooling each sample. 

	Time period for heating sample


	Sample mass (g)

	
	X
	Y
	Z

	0
	2.570
	2.380
	2.855

	1
	1.799
	1.666
	1.989

	2
	1.404
	1.085
	1.807

	3
	1.402
	1.301
	1.774


a) Give two names for the type of chemical reaction which is taking place in this experiment.          






(1)


b) Write a word equation for the reaction.




(2)

c) Define the terms anhydrous  and water of crystallisation. Use the above equation to help explain your answer.



d)   Define the term heating to constant mass .
                               (2)





f) Calculate which of the samples, X, Y and Z, have concordant results for heating to constant mass in this experiment.
                                (5)


         

g) Which sample(s) need(s) to be heated longer in order to get concordant results and why?                         


                                (1)

h) Choose suitable results for one sample and calculate the value for n in the formula CoCl2.nH2O for the hydrated cobalt chloride.
                     (5)
             

i) Write a balanced chemical equation for this reaction.                              (2)                

                                                                    



   
          [20]



QUESTION TWO

a) When meat and fish are decomposed by bacteria a poisonous compound called cadaverine is produced. Cadaverine is composed of carbon, hydrogen and nitrogen, and chemical analysis showed that carbon makes up 58.77% of the compound by mass, and hydrogen 13.81% by mass. The molar mass of cadaverine was found to be 204.4 g.mol-1.
i)
Define the term empirical formula.




(1)
ii) Define the term molecular formula.



           (1)

iii) Calculate the empirical formula of cadaverine.



(6)
iv)
What is the molecular formula of cadaverine?



(2)


b)
During the wine making process glucose is converted to ethanol while carbon dioxide is released, according to the following reaction:

   


C6H12O6(s)    →     2C2H5OH(l)  +  2CO2(g)       

i) If you started with 500.4 g of glucose, what mass of ethanol would you expect to produce?





          

(3)

ii) What volume of carbon dioxide would be produced at 25 0C and 

I atmosphere of pressure?





           (2)

iii) If you obtained 197.7 g of ethanol, calculate the percentage yield.          (2)

iv) If you needed to produce 250.0 g of alcohol how much glucose would be required?








            (3)
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QUESTION THREE

Potassium superoxide is used to produce oxygen gas in the following equation,

4KO2(s)  +  2CO2(g)  →  2K2CO3(s)  +  3O2(g)

a)
Calculate the volume of oxygen, at 25 oC and 1 atm pressure, that will be   produced when 497.7 g of potassium superoxide is used up.
          (2)          
           

b) How many atoms of oxygen will be present in this sample?




                                                                                                 (1)

c) A mixture of 21.33 g of potassium superoxide and  33.00 g of carbon dioxide           

was prepared. A reaction took place according to the above equation.

i)        Which reactant is the limiting reagent?




 (5)

ii) What mass of potassium carbonate is formed from this reactant mixture?     








 (3)                                  

iii) What would be the molar concentration of a solution made from this 


sample of potassium carbonate if you dissolved it in a little water and made up to 5000 ml in a standard flask?                                              (2)

iv)       What mass of the excess reagent remains when the reaction has      stopped?                                                                                               (2)     

d)
What volume of a  5.100 mol dm-3 potassium carbonate solution would need to be  used to prepare 500 ml of a 0.255 mol dm-3 potassium carbonate solution?  Briefly explain how you would prepare the 0.255 mol dm-3 potassium carbonate solution in the laboratory.                                             (5)                                                         
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QUESTION FOUR

a)
i)
Draw the electron dot structure for a boron atom.

          (2)


ii)
Draw the electron dot structure for a chlorine atom.

          (2)

iii) Draw the electron dot structure for boron trichloride where there are three boron-chlorine bonds and boron is the central atom.   

(3)

iv) This molecule is called electron deficient. This means it is short of electrons. Explain what this means using the electron dot structure to help you.





                                (3)
             

       Question 4 is continued overleaf

b)

An electron dot structure for sulfur trioxide is shown below.
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i)
Is this an electron deficient molecule?



(2)

ii) Draw the molecular structure for sulfur trioxide showing any single and/or multiple bonds, dative bonds and lone pairs of electrons.                                                                                   (6) 

iii) Show the polarity of the bonds on the diagram.


 (2)
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QUESTION FIVE

A table of eight electronic configurations, A to H, is given below.

NOTE:      These electronic configurations can be used more than once in answering  

             questions a) to t).

Write the appropriate letter(s) (A to H) for each answer.

Some questions have more than one answer and some may have no    answer.

       Each question a) to t) is worth one mark. 

 
       The mark will be assigned only if the complete answer is given.   

	A   
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	B                                     1s22s1

	C                    1s22s12p1
	D                        2,4

	E                     
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	F         
[image: image4.wmf]

	G              1s22s22p5
	H                    [Ar]4s23d2


From the entries in the above table which

a) are orbital electronic configurations

b) show an excited electronic state

c) represent a Group 2 element

d) are sublevel electronic configurations

e) are Bohr electronic configurations

f) represent an element which would form a –1 ion

g) represents an element which forms a +1 ion 

h) have two valence electrons

i) represent a transition element

j) have a valency of 1 in the ground state

k) represents a second row element

l) are main group elements with one completely filled p orbital in the outermost principal energy level

m) are tabular electronic configurations

n) have two unpaired electrons

o) have a helium electron core 

p) represent a non-metal

q) represent an element which would form a -2 ion

r) have one unpaired electron in the valence shell

s) can be represented as 12X

t) have only one full s orbital
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